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(57)Abstract . 
PROBLEM TO BE SOLVED: To obtain a film-forming composition which excels in the mechanical properties of a 
coated film and can effect firing of the coated film in a short period of time and exhibits a very low dielectric constant 
as the interlaminar insulating film material in semiconductor elements and the like. 

SOLUTION: A film-forming composition contains (A) a hydrolyzate and/or a condensate of at least one compound 
selected from (A-1) compounds represented by formula h R1aSi(OR2)4-a (wherein R1 is hydrogen, fluorine or a 
monovalent organic group; R2 is a monovalent organic group; and (a) is an integer of 0-2) and (A-2) compounds 
represented by formula A: R3b(R4 0)3-bSi-(R7)d-Si(OR5)3-cR6c (wherein R3, R4, R5 and R6 are the same or 
different and each is a monovalent organic group; (b) and (c) are the same or different and each is a number of 0-2; 
R7 is an oxygen atom or -(CH2)n-; (n) is 1-6; and (d) is 0 or 1), (B) a latent acid catalyst and/or a latent base 
catalyst and (C) a solvent having a boiling point at normal pressures of not lower than 180° C. 



LEGAL STATUS 

[Date of request for examination] 
. [Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



1 / 1 



04/12/24 20:48 



Japanese Patent Provisional. Publication No. 2001-55554 



(19)0#Hft?W (JP) 



& m # it & 



(A) (lp^fflK^BBS^ 

#182001-55554 
(P2001-55554A) 
(43)&BHB ¥d513#2^27Q (2001.2.27) 



(51)Inta T 
CO 9 J 183/04 
C 0 9 D 183/04 
H0 1L 21/283 
21/312 
21/768 



F I 

C 0 9 J 183/04 
CO 9D 183/04 
H0 1L 21/283 
21/312 
21/90 



4 J 0 3 8 
4 J 0 4 0 
4M1 04 
5F033 
5F058 





&m¥l 1-234603 


Cn)ffl®A 


000004178 












¥mW8 M20B (1999. 8.20) 




JJOsCS* SHE**! 2 T@ll#24# 






(72) 


















xx7-;Mte£g?%tft 






(72) 
























(72)35W« 










^a5«f*ECSia=:TSll#24^ 5>x-f 
















«*JtfcK< 



(54) Btwozm mm&8iffi#)Z£zmBm%0mtm 



(57) [5f**Jl 

im&^m (a) (A-i) Tse-««: (i) v 

RH (R 4 0) 3-b S i - (R 7 ) d - 
(R», R 4 , R s feJ:t|!R«tt N l^-X-t>S/£oT^Tt 
<£<* -t^*T,l«ro*«SS:^U bfc^Vctt. IS] 
-Tt>^/io-CV>rt)J:<, 0~2O&£^U R 7 tt 
gSSH-T-Sfctt- (CH2) .-fgJ^S^U n 
ttl~6*> dttOSfcttl ) i^/i5»J:9 



R'.S i (OR ! ) 4-» 



(1) 



U R J ttlffiw*T«g«r^U aliO~2<Dg&£Si 

-r. ) 

(a- 2) Tis-j&i*; (2) -es*^5{t:-g-^ 

S i (OR 5 ) 3* R 6 « ■• • • (2) 

(B) »«EttK«^*JJ:V»lSttJ£5«ffitU<ll^-f 

(C) £JE-t?0#,6# 1 8 otRtogsjfc^rsr 
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(2) 
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[§S#Jfl] (A) (A-l) TBHWU) -M 

R«.S i (OR 2 ) 4- (1) 

R 3 b (R«0) uSi - (R 7 ) d-S 
(R 3 , R 4 , R 5 *5<fctfR 6 tt. H--Ct>*fco-OvCt> 

»*«W-*fctt- (CH2) B -T^^5S^U n 
l*l-6£. dttO^fcfil^^i-p ) j&>e>4*#«fc0 10 

(B) #SttK«K*3J:tJ!»4ttJeSttaEt> L< tt^-f 
^^^-^ 

* tmz 

[iS#S 2 ] (D) 1 6 0 t^TOg 

20 

[»**3] (B) JttMHttntt*, (A) 
OOSiSa (3fe^*£#*&£^&S) fcttLTO. 0 
0 1-1 0Mtt^*5£fcfc#»fc1-5flM«lSBtt 



[«*«4] (c) ^y=- 



[S#3g5] lUSttfO (O (D) jftftttft 

SJ-g^ (C) : (D) =5 : 9 5-5 0 : 5 0 (£& 

ft. (c)*»+ (d) «»=ioo) 

**>Kftig£#1-*ft^fc«fctf (**) r^y/u^s 
9 46*W*&««t3*4 < 1 1> 1 m<Dfc<&®}* 

**i-6 z t k 1-6K** i RttttWtMUB&j* 
to. 

[000 1] 
[00 0 2] 



(R 1 11**19^ 7-x*JK-T-4«:ttlff©*«»4r^ 
U R»fll U af!0-2OSE»*S 

1% ) 

(a- 2) Tfs-jaa; (2) -eashsfl:** 

i (OR 5 ) 3-c R 6 c • • • (2) 

tcisvz (s io 2 ) vbp&mztix^z. zlx. fi 

J:0*-4JiBBttaK«:«rt1--5Cfc«ratttt 
T, SOG (Spin on Glass) jg^Pftfft 
5 h 9 TA> =» * > 7 Mltofc&K&Sm i i 1" 

fc, WflOT4£0ffitt^Kf*t>\ tiSOG^ 
f»t6 # y *vu#/ p 1 1--5fi»«* 

[0 0 0 3] #$¥6-1 8 1 2 0 1f» 

fl, SbM&WE<* flB^7y^ttlcflE^fc*»flc$nao 
lftHW*rlt«1-Sri«:BttiUT*i9, *o«j£tt> 

[0 0 0 4] Sfc, WO9 6/0 0 7 5 8««l:tt, 
^r>>7>^, •>7>'eW'04«7/l'3*-> KJSitf* 

«*flE4M*5>46* JHHMM*TOT. d*o»B»:f 

[0 0 0 5] Sfelw, »BB5|E3-2 0 3 7 7#^*C 
tt, «*M4tf*>Xa¥ttft, JMHNtt2ft:#JI4 

Hi:<JJK©*i^-hfl:*fti:*«W«Eo# 

[0 0 0 6] Lsft»u ±!Eo J: 5 l:->7Wb^(:f^ 
>-^/ua=»>iK4^o&JR^u«- Mb&teSrfi*-^ 

icigv ^»«*4 <^5:/< 7 ^ J: < #1-5 1 -CH4V \ 
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[0007] [0008] *»?8ttt. 

l&vwfflti,*? tTz&m) ±i5p B ms (a) (a-d tis-^ (i) -casftsft:** 

^ft-r^fcft^m^^M^iwgiu $e>i^u< r'.si (or 2 ) 4.. en 

m&#}&mz&^ mm$x-m&(08ij&tf'zimx*h*). u R z ttim^mm^mu aiio-2osMi 

^z^mm^tm^m^mun^m^-r^zt -r, ) xxxf ca-2) tie-as*; (2) xmzftzit 

R 3 b (R'O) 3-b S i - (R 7 ) d -S i (OR 5 ) 3-c R 6 c 
(2) 

(R 3 , R*. R s iS£XfR*tt, |?]-nS4ot^tt) 10 h*v">7V, f h7Xh^-»7^ fh^-n-^ 

mmm+ttctt- (cm) n-xmztizmz^i^ n ->7^ r^-ter t-/h^>7^ ^ h?;7 

tz<t him<Dit£®(Dto7k&Mto&£xm&V!ii> u< /^y^h^>7^ ^f/n^y-n-7'D^i/ 

(B) M^«i3j:t;»Si4Mttlt l< li^f hy-n-^h^7^ ^;^y-sec-^h 

(C) ^JBET-O^^i 8 0°C£l±<D®MZtt-rZZ 20 >\ ^c^/Uhy^h^r^^y^ xf/Uhy-n-7'p 

t ^mt^^m^^mm^^xif^mmm^m^ x*is->y^ b y - i s o -^n**^? 

[0 0 0 9] e 0-/^^7^ t ert-/^ 

fooiol (a) afr h d F->">7^ tr-/uhy^ h^*>^7>-. tr^uhy 

(A- 1) -n-7'DzK^>i/7y, e=/Uhy-i so-^n^ 

±fa-^(l) iCfc^T, R l 3s£TfR 2 <Dim<D%m ^r'/>7^ ^/^y-n-y^'»7^ tT=/P 

Siruxfis tvi^/us, ry-/vs, ry/ws, ^y hy-sec-^h^>7^ ^hy-tert 

-«5£ -^h^>7^ t^^/w h y n- 

(1) fclfc^T, R'ttltfO^raS. #fcT/U*/HK 30 -fuX/lsby *-b*is*sy>s n^P^hyx^ 

^SfcL-Ctt, /^m. =^^m. ^nf/Ug. ^ - n-^otVUhy-i so-7'o^»7^ n 

WW 6tU #*■ U< l-5fi) nf/Uhy-n^h ^> n -7'n fcT/U h V — 

<s £b\z&%m*&7vmm**}?\zm&£tLX\,^x -/h^»7^ n-^ntf/why^^y^v-y 

t>iv\ Htt* (1) «3^>"C, ry-zuSirLTIL >\ i-^oe/uhy>h^>7^ i-7'D^h 

*=/^S> ^007*=/^ -fu^y^^/i,^ yjv i/7> s i-^of/i/hy-i so-7'o3K^7 

t P 7 x^H^^^^f 5 ^ t f# 5„ V. i-^P^hy-n-^h^^^ i-7'n 

[00 1 1] -«5S (1) X&ZtlZ{£<£«><OMc#tHb 40 ^hy-sec^h^*^^ i-^nf/Uhy 

LTtt. hy^h^»7^ hV^btrisisy^, b -tert-7'^^7^ i -^o tT^ h y 
y-n-7'P^>7>', hy-i so-/p^> n -7?^ h y ^ h *S/*>7 >\ n-^f 1 

•>7V, hy-n-y h^">->7^ hy-sec-y /isbV=z h*W9> % n-y^hy-n-^ozK^r 

h^ri/v-yV, hy-tert-^h^>->7^ M -»7^ n-^M* i s o^n^-^ 

tnhyxh^>7^ hy-n-T'ozK^ hy-s e c-7 , h*^>7^ n-Zf/l'hy-te 

ixi/y^ 7/^nhy-i s o~^n^^r^v-7V x rt~yh^7^ n -Zf^JV b y7x/^«»7 
7/^nhy-n-yh^>v'7^ 7/U^Dhy-s s e c-Zf/^yn^^^ sec-^ 

e c-^ h^r>>7^, hy-tert-^h i-|,i|x h^->->7^, s e c -^A*- h y - 

^»7^ 7/^Phy7*;^>7^ fh7^ 50 n-^DxK^v^-Vy^ s e c-Zf/^ h]l - i s o 



(4) 
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^ri/Cyls, sec-yf/l'-h!)-sec-/h^> 
'>7>, sec -y^/U- M-ter t -^^^ 
sec-/f/l'-h!J7x;^v/i/7y > t -/ 
^hy^h^r'>'>7^ t-/fvUhy^ h^v^^ 

/l^hy- i s o-/nzK*v'v'7V v t -:/?vUhy- 
n-^h^'>7^ t-^h!l-sec-^h^ 
->*>7^ t-^hy-tert-yh^»7 
>\ t~yf^hll7x/^r'»7^ r7^n/H>y ^ 

hy-n-T'n^^^ 7x=/Ph!i- iso- 
^n^^V, 7x^h!l-n-^R'»7 
V N 7x-/^JI-sec-/^'»7^ 7oi^/U 
hJi-ter t-:/f**v'->7>\ 7xr/Uhy7x/ 
3rV->7>\ tTn/Uhy^ ^-»7^ t'^/U h y 31 

v-r^7 > De/uhy^h^^7v > y-^y 
^K^v/^oe/uhyy h^»7y, y-^y-VK* 
•>7*n fcVu h y 3i h*v'v'7>\ v-Sy^nn^nt* 
^hy^ h^>7^ y-h!)7no^ae/Uhyx 

/ui/zc h3rv">7>\ z s* f-Ar-*?- n -7'o^*» 
7>\ v^^/V-v*- i s o-7'D#3r>'v'7^ > 

-/h^»7^ ^f;^-tert-^^*> 
->7Vs ^f/^7xy^5/7^ it^fris* h 
^/>7^ S^fvUi^n R'»7^ v^fvU-v/ 
-n-^DzK^->v^7^ i;xf/U-i?- i s o -/n 
>\ ^-^-n-Zh^r^^s *^ 
^>V-i>- s e c -y h^»7>, 5***71 — £?- 
t e-r t — / h^»7^ >\>\?7 J $r*si/y 

>\ y-n-^af/^ ^v">7^ ^-n-:/n 

nxK3f*>->7> x v ? -n-7"n fcT/U-v*- i so^o 

7^ ^-n-T'D^-^-s e c-y'h^v'y 
V % i?-n-7'o t e r t -7^ h^>'>7 

>\ ^-n-Zo e/U-i/-7x;^r^>7^ is- i 
s o-7'tie/^ h=¥>^7>, v>- i s o-^Bf 
/Uv?xh^f*»7^ 5*- i s o-^n tr/U-^-n- 
^b**^/?^ S*- i s o-7'Bt'/l — i s o 
-7'b^^->-/7^ i s o -7*n fcT/W— i?— n - 
^ h^->->7^ 5*- i s o-T'ntVU-^-s e c- 
^h^-»7^ v?-iso -7*n fcVl'- -x- tert 
-yh^r^^, i so-7 J D^-i^-7xy 
^•>V7^ 5/-n-/f^h#'»7^ ^-n 

7"o^^>7^ ^-n-yf/U-^- i so-T'p 
zK*->->7^ i/-n-^-^-n-^^'/>7 



v?-n-^-^-sec-y^y^7X v> 
-n-^-i?-tert-y^'/>7^ 
-/f;u-y-7xy^>v7^ v?-sec-^ 
v>7< ^y->7^ ^-s e c-^ih*^? 
V, is- s e c-yf/U-^-n-yo^y^X 
v*— s e c — :/*yU— v?— i s o — T'ntf^v'v'y >\ 
^-sec-Zf/^-n-T'^'W^ 5*- s 
e c-^/V-i^- s e c h^y->7^ v 5 - s e 
c t e r t -^Kyy^, v>- s e 

10 c-7"f^-^-7x;^»7^ v?— tert—:/ 
^v 7 ^ h^y->7^ i^-tert -y^/Uixai 
yy7^ 5*- t e r t -7 r f/U-y-n-7'p^'> 
->7>\ '^-tert i s o-yoiK^ 

•>>7>\ ^tert-^-y-n-/^yy 
7>\ i/- tert --f^fr-i/- sec -yh^» 
7^ i/— tert --f^fr—i?— tert — "7 H3r>' 

y^v ^- tert ~/f^-i/-7xy^yy7 

^yy7V, ^irvu-i^-n-^a^ixv^ 
20 V, v?7x=^- v?— i s o-yn*K^>i/7^ ^7 
^-/U-C/-n-y b^ci/i/J^ v^7x-;U-^- s 
ec-yF^yy7V, ^x^-^tert-y 

h^»7y, *Jv >\ ^tr- 

/^y^ h^>7v, 7-7^7'D^hyy ^ 

y-7;;7'D t'/uhy^ y 

-^y^K^'>^cif/uhy ^ y-^y 

•>K^/ofcf;uhyxh^*»7^ y -hy7Bn 
7"otVU h y ^ v -hy7BD7 f Pe/U 

30 L< tt s rh7^ b^i/isyls* x by=^ V**/*/7 

>\ 7^7-11-^^/7^ 7h7- i S O- 
/B^yi/7^ 7h77xy^ry->7^ > h 

y ^ h^*»7^ ^7/Hyih^>-/7^ 

hy-n-T'o^i/^^ ^f/Uhy-i so-/ 

hyxh^->7^ y^-zisby * b**>i'7>. y 
x=/uhyxh^/->7^ h^yy7 
>\ ittrAri?* ^xf/u-/^ h*v"> 

40 7^ S^nfvUifcn h ^rV'V'y >\ y7x-/l/i/> 

*>U5> % b*isi/9>* h y ^ 

y^h^»7 % A ^y ^fw;^ h*->e^v % h 
yrc^/v^-y ^ h^v-i/y^x hyxf/^yxh^-/ 

hy7xx;Ry>h^>7^ hV7xX 

[00 12] (A- 2) 

±ffi-«K (2) fcdS^T, l«0^«S^:UT*i, jfe 
so -JKS: (2) OR 7 T*>5 2ffi^«Si:Lr 
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«f5w^^ r ^5o (2) <DSh, R 7 tmm® 

+ >\ 1, 1, 1, 3, 3— h^v'-3->f- 
/U^y-n*1>->\ l f 1, 1, 3, 3— Ofuhlri, 
-Z-*^;WUu*>W, 1, 1, 1, 3, 
ft 3 -7 zc-J^s^**-^^, 1, 1, 1, 

3, 3 h^r">- 3-7x-;l/^>aH^ 

1, 1, 3, 3—r h**>-l, 3-v^fvl^ 

*>d*1t->\ 1, 1, 3, 3-x 3 
-v^^/U^n^lJ-V. 1, l t 3, 3— TY7*Y 
*i/-l' f Z-*yy~~/V^u*cW s 1, 1, 3, 
3-rh7^ h^ri/- 1, 3 - ^y^n/U-^v-n ^r* 
V, 1, 1, 3- hJJ* h*->-l, 3, 3-hy^ 
/U^>p^rf-^ 1, 1, 3- h!i^ 3, 
3-hV 1, 1, 3-hy^h^ 
is- 1, 3. 3-hy7xn/U^n^fy, i f 1, 
3-hy^h^v^-l, 3, 3-h|i7x=/l/i;i/par 
f*>\ 1, 3-iVh*->-l, 1, 3, 3-f 
^■/lo?->o*1?->\ 1. 3—5** h^rv— 1, 1, 3, 
3-fh7^f/^>P^rt^ 1, 3-^h^>- 
1, 1, 3, 3-fh77x-/^i/P^fy N 1, 3 
--^m h*«>- 1, 1, 3, 3 -T h77x^yn 

1, 1, 3, 3-fh7^ h3rv—l, 3-^;*^ 
/U^v'Ci*-7->\ 1, 1, 3, 3--T h73i h*^- 

1, 3-Vt^frVi/v^V, 1, 1, 3, 3-fh 
y^h^-l, 3-^7oi-/Ui;^D^rf-^ x l, 3 

1, 3, 3-7h7^f/^n^r 
1, 3 h*^- 1, 1, 3, 3-rh7> 
^/^->ri^V, 1, 3-v?yh^ri/-l, 1. 3, 
3 -x h7 7x^^>P^fy, 1, h*i/ 
-1, 1, 3, 3-rh77x-/^>D^rtW^ 

(2) U:^TdiOSOOfc^£ LTrtU h* 

•>^>^ 1, 1, 1, 2, 2--<>^> h=^>-2 
-^fvWi^^ 1, 1, 1. 2. 2-s<ls*ZL 
->-2-^f L /l-v ? ->7^ 1, 1, 1, 2, 2-^<^^ 
y h^-2-7x=/^->7^ 1, 1. 1. 2, 2 
:V^^ih^r->~ 2-7^-/^^7^ 1, 1, 

2, 2--r b7* b*is- 1, 2-^f;k^>7^ 
1, 1, 2, 2~fh7^ h*">- 1 , 2-v*>fvUi/ 
"yyy. 1, 1, 2, 2-7h7^h^>-l, 2-v> 
7*-/U*Si/7l/ s 1 , 1, 2, 2-rh7^ h**>~ 
1, 2--/7x=/U^7^ 1, 1, 2-hy^h* 
>- 1 , 2, 2-hy^fvWi^>7^ 1, 1, 2-h 

2, 2-h^f/^7X 1. 



1, 2 f 2- hy 

7>\ 1. 1. 2-hJ|ach*i/-l, 2, 2-hy? 
x=/Ui;C/7^ 1, 2-^h^-l, 1, 2, 2 
-7h7^f/^>7^ 1, 

1, 2, 2-7h7^f/^'>7^ 1, 2-S^ 

1, 1, 2, 2-7h77x-/^7^ 1, 2 
-^Xh^-l, 1, 2, 2-7h77x=/^7 

(2) fcjsvvCR'j&s- (CHz) .- 
10 v-y/w) t^* (-^^3: h^v->y /v) 

>\ fc** ^7i/^rv">y/U) **y s (v* 
;>< h fvUC/y/U) >**>\ tr* Wxh^f 

fc** h^*>7x-;u*>!i;u) y^>\ f 

v^^vi^vy /u) h^->^> T ^n/U'> 
y/w) (xh^7x-/w>];^) 
>\ t** (^*1M K^r->^y/u) ^*>\ tr* 

20 y/u) tr* h^r'>^^/i->y/u) 

* h^rv^yoi^/p^y/p) tr* 

zu) v x t*^ (a: h*->i?y?7i^y ^u) i^v. 

t'^ h^v"^7x^>H;U) 3C^V N t'^ (zn|> 
^V^^/U^y/U) Ji^y, 1, 3-^^ ^f- 
y h^yyy/w) 7*0/^, l, 3-^ (-s^r^h 
^rv'v-y/W) 7*n/^, 1, 3-tf^ (-^7^y^r 

30 ->y/U) T*paV, 1, 3-f* (^h^rv-y^/Wi/ 
y/U) 7*0/^, 1, 3-fcTX ('^ h^v7x-;Uy 
y/U) 7'u^^ > 1, 3-f* (^b^r^73L=L/Ui/ 
y/U) 7*0/^, 1, 3-tf* (^h^yf/Uyy 
/P) 7"o^V, 1, 3-^* (3Lb^>^^^->V 

jv) 7*d/^, i, 3-f* h^r">v ? y^^/i.v/y 

*>, h^r*>v^">7^s ^-t^b^>^>7 

^H7x^^>i/y7^ 1, 1, 2, 2-rh 
40 7 n^-l, 2-^^/U^7^ 1. 1, 2, 
2— fh7Xh^-l, 2~^^^v ? ->7^. 1, 
l f 2, 2-7h7/F^-l, 2-i/7x=/U^ 
7>> 1. 1, 2, 2-7h7Xh^>-l, 2-^7 
j=/^'>7^ 1, 2-5/^ 1, 2, 2 

-7h7^/^7^ 1, 2-v^h*V'- 1, 
1, 2, 2-7h7^f/^7V, 1. 2-v^h* 
i/- 1 » 1, 2, 2-7F77x^y 7 ^ 1, 2 
h^v-- l, l , 2, 2 --r F77x-/Uv/y7 

^ tr^ s^^^y/u) y^^. ir^ 
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tr* v**s7=-~fr*s x ) /u) y*v x tr* 

(i/iF^>7i^JI/H y*V, fc** (yh*-> 
itt^/uuV/u) / fis. t** (3i h*->> ? y?vu->y 
/l0 ^^y, IT* (y h*i/i/y*~/l'i/Vsl') J? 

ir* y*v£, Rit 

(A) /fcfrtLTtt. ±12 (A-l) (A- 
2) ^L<li^-fix^-^^v\ (A-l) 

»J3J:tf (A- 2) ^tt^m21^^$;i: iC 

[0 0 13] *»Hi:*5^t, iD7k5WStf±, ±fe 

(A) f$.ft\^*ixZ>R z O-&. R 4 0-g. fc\fctfR 

tf i e fttviMm ztiT\*^z>h(D, 2 ea±dxjD7k 
t5:K^6 e *»wc*5v^r»*fctt (a) 

AD7K^^O->7y-/uS^^UTS i-O-Si'8 
^■C«*Lt^5«tt4<, 7 y 20 

ft*. (A) 

tt, il^> 1, 0 0 0-1 2 0. 00 0, ff^Kli 
1, 2 0 0—100, OOOglt^o 
[0014] tt> (A) Ad*AO*dft 

LTtt, ii^r^ h<fbS^ 

h^-h)^^^ hy-n-T'D^^y (Tir 

^/wr-th^-h) h y — i -^BaK^t/-* 
y (r-t^r-feh^-h) **>\ hy-n-r/h* 
S"*y (r-fe^r-fe h) ?-*>\ hy-se 

h y - 1 b*~> • ^/ cr-fc^r-tr h**— h) * 
^h^^-tr^ (r-fcfvKMr h?-- h) f 1 * 

h) s?-i-^n#*s/- r* cr-t^r-tr 

h-J— h) v?-n-^h^r->- K** (TirfvU 40 

f* (r^/wr-fe h-*— h) ^/x^^. 

hy* (r-fef-zur-t h) 

p<K*v" hy* (r-fc^r-ir h-j-- h) ^*>\ * 

y- i -ya#**> • hy* (T-t^/UT-K hi— h) 
^*>\ ^/-n-T'h^v'- hy* (TirfvUTirh 

h) f-^v. ^;-sec-/h^> - hy* (r 
-fc^/urirh-J— h) ^ey- t-:/ h**> • h 

y * (T-tf/ur-t h^— h) f^y, rh7^ (7 so 



^/KTi? hTirr- h) ^*V N Fy-n-/p^i/ 

•^ey (xf/u7th7tf-h) f^v, hy-i- 
^ozK^fv" -=ey (^/VTir h^irr- h) 
hy-n-y h*$/-<=ey (xf;l/7th7tf-h) 
f 1 *^. hy-sec-Zh^'^y (i^/UT-feh 

Tirr-h) hy- t-^h^-*y 

^7th7tf- h) v^h^f-fcT* (^f 1 

/l-rir h7tf- h) 5?-n-^n^->. C 

* (i^/ur-t hr-tr^- h) ^-i-/D^ 

fc'* (^fv^Tir hTirr-h) i*- n 
-^h*^- fc** (^fvKTir hZ-try 1 - h) ^^v, 
^-sec-yh^'^ (xf-/U7*fe hTiTT" — 
h) 5*- t-^h*$/« if* (xf/U7tF7 

■fex-h) ^-^^ ^/^h^r'>- hy^ (oi^rir 
KTirx- h) ^^V, ^y-n-7*D^^r«>- hy^ 

hy^ (^/ur-t hr-feT"- b) *s 
-n-y • hy* (:h?vpti? hr-tT 1 - h) 9- 

^;-sec h^*> • hy * (sc^vur-t: h 

r-fex-h) f^^v, ^ey- t-^hSrv" hy* (a: 
^/ur-fe h7tf- h) ^tis. rhy^ (ai^r 

irhT-t^-h) ^/ (T-ir^/ur-fc h^- 

h) hy* (^^/PT-t hZirx- h) b-* 

(r-fe^/ur-t hf— h) f* (^^r-fehr-tr- 
h) hy* (T±T/i'T± b-r- b) (^ 

hy^h^^-^ey (7twt ht- h) *J 

tht-F)^r:^ hi/- i -^n^df-v- .qe 
J (T-fe^/wr-fe h^- h) hy-n- 
/h^'^y (T-fe^/UT-fe h-^~ h) v^/P=i = ^ 
A, hy-sec-yh^r->-^ (r-tr^/UTir h-J- 
-h) hy-t-^h^r^-^ey (Tir 

f/l'Ttht- h) = ^h^rv^-^* 

(Tlr^Tir h^- h) ^3 = ^, v^-n-^n 
zK^^-tr* (Tir^/unr h^- h) '^asJA, 
V s - i -^p^ • f* (r-fe^r-t h*^- h) *J 
/i,z3-i7*>s i?-n-7 h**> • f* (T-t^/UTirh 
f—h) v>/U=i=.*i^ v 5 - s e c-^h^v" f* 

(r-fe^r-fer h^— h) t-^h 

^rv" IT* (r-fe^T-fe h) ^=-r>A % 

;x^'>- hy* (r-fe^r-tr h^-- h) 

^y-n-^cuK^i/ • h y *. (T-tf/UT-fe h 

h) /ey- i -^dtK^t^- hy* 

(T-fe^/wr-fe h^-- h) v?/u=i-^a x ^-y-n-y 

h*v" hy* (7tWtFt-M v?/Wn=e7 
A N ^ey-sec-y h^rV • h y * (nrfvUTi? h 

h) v^n=£ix N ^-t-/h#i/' hy* 

(rir^/i-r*t h^— h) «rh7** 



11 

(T±^^r± hi— b) bV^b*is 

-n-^D^'^y (3:^/ur-fe hr-tr— b) ^ 

/^-^ x h y - i -yn#*-> • ^ey (^/UTir 
hTirr-h) v?;U3 = ^, h y - n -7 • ^E- 
y (oL^/ur-fe: hT-fer- h) ^/m=:r>ix x hy-s 

=r = £A N f.y_ t -y^>.;ey (xf /P7t h7 

-^ojK^> • (^/UT-t bT*7— b) v^/Un 

- h) i?/U=t~ZJx, i?- s e c-^h^v" tTJ^ (31 

v" FTtf- b) ix/U3zir>A, ^ 

y^h*^. hy^ (^/KTIr hTirr-- h) y/^ 
= ^y -n-T'DJK^V • b})X (^fvKTirh 
T-tT-b) i?/Uzj=.$& y :*y- i -^nsK*^. ^ 

(o:5vU7ir hTir^— h) v^/u=i=^a n ^-y- 20 
n-^h*v" b»* (xf/i/7thTtf-h) i^/U 
=i = ^^ N ^y-se c-7b*ri/- b V * {^/^T 
± h7t7- b) '>3^|)A V ^-f/^i/- 
hy* (ac^rir h7tf- h) S^Mju^ rh 
7^ (i^/urir hrirx- h) i^asfrj^ ^ey 
(THr^r* h-f- h) h y * (:n?vPTi? hT"fex 

j* (3i^T-t bT±T— b) iz/Un^^A, hy* 

(r-fe^/uT^h^- b) ^y (xf/urt hr^x- 

h) ^3 = ^, fo^-^A^ri^- Kb^; 30 
hy* (Tir^/wr-tr h^- h) hy* 

gfc^LTtt. «*tfft». ^otr^y*. :/*ygL -< 
^^f-vs, ^^^k, ***>tk % y^ 

->^*&, yf/u-7Dy 

x^trva, *><w* i^m Bfe ^y^ 

hit 77^Kvi> ;^r^fc 

ft* twyg, ^f7yy», y;-/us, 

- h/wx^/w^yg, ^^y^/w^^K, «=ey^n 

ose, ^ddr8, hy^nn^s, h^/uto 

ft *^vft JH5IMf«:»ff5ri*-C*-5. Wm. 
hLXfr. 9i?L&E&Ls 58ft SEft 7yft y 

fc'n-/K f^^i/v, tfuy^y, t^<yiJ 
eayy, hy^fvuxsv, h y^fvuxs 

^ey^^y-zur^y, 5***y-/wX5 ^ ^y^vw 
^;x^/-/W7^, ^y^f/^x^/-/U7>; so 



) ffl2 0 0.1 - 5 5 5 5 

12 

*»k^ h y TK^ft:^ y *mt'<» i?^ 

[0 0 15] ±I2ttKoftffiaHt (A) J*5> (^^IDtK 
^?)fg^^) o*n-Pixl 0 0l*8l:#Lt, a 
3t v 0. OOl-lOSi:^ ff*U<fl0. 01-1 

[00 16) (B) 

*»f*r fBM9B^Ha. a* 5 0-4 5 0 

•C, #*L<tt2 0 0-3 SOtlCiBIJRi-S^ir^^D 

[0 0 17] ±IE^/^*=»^4SO**«t LTtt. 4 

4- (^>^/U^-^->^/P^/^^v/) 7 3L=/U^/P 
^t7^to7yf**-hs 

f7/^n7yf^-h, v^y^/U-4- (^<y/>f 

'^f/l'-3-^oo-4-7th^7x 
^^rt7/^n7yf^h/<f^ 
(07^^^^-!)^ ; ^>'^-4- t Ko^y 

73ix:/uy ^^7/^07^ 
^— ^v^-4-t Ko^'>7x-/Vy^7/l/ 

•>7 * ^/l"< ^ >?/wy f^/U^ ^ A ^f - 

p7m^-h, -<v^/u-4-y h^*>7oi^/wy 

Vv^/P-2-y^/U-4~t KP^r'>7xx/P>f/^ 
/W^n^A ^f7/l'tn7yf^F, 
-3-^nn-4-t Kd ^r*y7x=/M ^fr^jvfrzz. 

^t7/Ptn7/^-h, 4-> h^r^y 
i^/W-4-t K o *>7 x - f /M/^ - 1) A — 

^rf-^/Wya-cr**^— h. -<y/^y h*>U— 2 



(8) 



^§8 2 0 01-55554 



13 

[0 0 18] ^>^/V-4-t Kd^->7x=;U7/U 

o7m^- k ^y^-3-^oo-4-t K 
o^>7i n/U^/U* — ^ 7 /Waj- n T/^±^ 

— k v?^<y 3 - ^ f /I'- 4 - t K o ^r*>- 5 - 10 
t e r t-^7s-/^;i/*=i)A ^Zc-y-y/is* 
Djyf^- k 'O'vvU-4-,* h^*>^y^- 

V/U- 4 — t Kn*^:7;n:=/M?Vl^/l';fc— £A ^ 

^n**y^— k p-=hD^y-;/U-3-^f/W- 20 
4 - 1 Kn^rV7x=;Mf^*=^ 

-4-t Ka^ri/7*=/M^/^/^=-^A 
[0 0 19] ±&^lsy^T*/-<>J±m.<DM;&Wtl,X 

1*3 -^y-^y/fr/ y ^^f-7/^D7y 
f^e*-k s-^v^/^v^Ti/y ?a u 
7/u^-D^^7*~h, 3 — iVvVu^vy^r/y * 
f- Y7~7/V*w&\s— k 3- (p h^rv^V 

-k 3 — iy-^- 2 - ^ f /Pft^y/f r/y £ 
A — ^t7/^P7^f^- k 3 -^si>;\<- 5 
-^po-cy/f7/y?A ^^t7;PtD7yf* 

5o 40 

[0 0 2 0] Ztib<D?h^ 4-7i? h*c^y n-fris 

yt^-4-fc Kn^'>7x=/Mf/^/^=!)A 
k 4-7th^'>7x = 

k y'<yy/i'-4-t Ko^*>7x^^ 
= ^^7/^c7yf^-K 4~7irh* 

k 3— <^Vi\"<W1-Tyv $J*^*cVy 



14 

b<Oftfo&k LTtt, f ^ K SI-L85, 
I-L110, BSI-L145, BSI-L150, 
BSI-L160 (=*Wfc*I* (ft) SO ft WW 

e>ft* 0 mfeoft-frfcii, nwrc* si^ii 2 msk±& 
[0021] *»w-effl^e>tt*»aE**K»^#J«c, 

ISl-100mJ, ff*K(j:lO-50mJoM 

urtt. «tif^7x=^3-K=^hy7;vtP^ 

^V^/U*^— k v^7x-/P3-K=!>AfcVy^/U 

**-k ^7x^3-K=^F7'>Myfy7 

yu^— k i/7x=^3 - K=!> V t7/i^ta n- 
^V*/!/*.*— k t** (4 — t -yf/V7x=;U) 
3 - ? A h !/ 7/Uto ^ ^ y^;^- h x 
(4»t-^7x^) 3-K~£i* Kt^/^V 

if^/U^— k tf* (4-t-7 , ^/U7x=/U) 3 
- K=^t7^i/y^/^- k t'* (4— t 
f/U7x-/W) 3-K=l)A^^t7/t'tn7yf^ 

-k (4— t-y^7*=/w) 

-J-^/l^o n ^^/U^^— k h y 

zKnr>A hy7/Uto^^y^W- k hy7x- 

;U^/|/* =: ^ f 7/1,^- p 7 y f k h ]) 7 

^— $&1-y# ixv^./^^— k h y 7^ 

=/P^/l/*r:^yt7/U^D- n — ^ V*/Wl>^— 
k i/y^-ZV (4-^^/^y=c^/^) J*/Wfr:=.r>A h 

y7/uto^^y^W-h, i>y=c=L/v (4-^ h 

^S^m^/lO h y7/^O^y7/^ 

^-k (t KD^r*>7x-M ^VifV^fvl^/W* 

p^V^/P**— K v 7 ^* P^v'/U (2— 2h*y 
*>^n^3fi//W) ^/U/J>ni>^ hy 

k '^f/W (2— ;MF-V5/£ P'-^i'/W 

*-^hy7/utDy^y^^-h, 

g— k=£.*^ #t7/^n7yf^- k hy7x 

=/^/Pj|>=^^y77-^/^- k (4 — t K 

k 1 - t7f WA^*s?A h J 

^/l^P/* k 1— tytf-lW^-^lVTs 

jv^=Li?KYyy)V*u*9is*>vi£*—Y^ 4— >T 
y-1— h y 7/W>j-n^ 

4-=h0-l-t7f/^f/U 
^/P2j>nr>A hy h N 4—^ 

i—fy3-/ui/t3-/ux/ufr-i7Jx h y 
y^y^/u^-h, 4—^ 1— l-y?-/i>-i?=- 

?;ux;utiszi$j> h y 7/U2|-Dy ^ h, 4 

2i-o^^^/U3j>^- 4-^f/l"-l-t7f/Ui? 
4-t Kp^>- 1 — i>a h 
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y yjvj-utfi/^/i'-fc*- k 4-kKD^>-i- 

y*/y**-k 4-^ h^>-l-t7f/i/fh7t 
Kof"*-?*-*.* h V 7;uto>^y^/u**- k 
4-xh^i/-l-t7^fh7t Knft7x=«? 
ix h y 7^tB^^y^/u#*- k 4— h=¥*>^ h 
*5/- 1 h7t Koft7x=«>A h!i 7 

/l^n^y^/ytf*- k 4-ih^>A^'>-l 
— f7f/Pf h7t Kd^^-^A h y 
*y*/y#*-k 4- (1-^ h*vo^ h^r-V) -l 10 
-t7f/l/fh7t Koft7x=:!)A h V 
*y*/y<M^-k 4- (2-^ h^-i/at h^r-» -1 
-t7f/Vf h7fcKDft7s^!>Ahy ^ 
*yx/y**-k 4-> h^r->*/^=/^^->- 1 
-T*7f-A& h7fc Koft7x^l?A h!/7/^D^ 
* y*/^*— k 4 h ^y^/U^/M^y- 1 
-t7f/Wf h7t KPft7x-!^A h y :7/V*-n> 

*y*/u**-k 4-n~7'n3K^^*/u#-/u^ 
y- i -i-yf-frT h7t Kn^*-:7a:=!> jx h y 7/U 
^-d^ ^y^/y**— k 4— i -^D^r^fi/^7/W3K= 20 

— h7t Yutty^^VJx h 
J)7/utn^>W^-h, 4-n-^h^yUt* 
-/y^y- l h7t Knft7x-^ 

h!)7/vto>^^/^-hs 4- t 
Atf^*^**/- 1 —fy^tvf h7t Koft7x^ 

£A h y 7A>*njl#l'XA'&*— k 4- (2-fh 
7tKo77^t^» -l-t7f/Uf h7tKo 

f t7xi»A h y 7/vto^ ^y^/^^- 4- 
(2-fh7t Kof7=/^*» -1— rzr'fjVr 

- k 4 — ^yvvy^y- 1 -i-y^/ur- h 7 1 Ko 
*f-*y*L~VJx hy 7^*0^^^**- K 1- 

h y * y */y**- * 

^±?PJIS;7*=/w-^ (hy^dD^f/P) -s-h 
y Tv^Vs * h^v/7x^-^ (hy^no^f 

/y) - s - h y 7i>y, '-ry¥^- h y ^ o »^ 
- s - k y r^v«o^D^>^*{k^»3t» 

58±SM«:1. 2-t7h^^r^K-4-M* 
n/t^D yK> 1, 2-t7h^^7^K-5-^ 40 
^*=^oyK, 2, 3, 4, 4 -f h7^/7 
:nyy<Z)l, 2 - t7 h^r / ^T'^ K- 4 - 

#Bg;4- Ky ^7it'>^/^y, ^i/f/U7xt 
yyyx/Uzfry, **y*?<£ 

Wk*«**W8«9a ; ^✓-f y k> y- 
k fp^fp-/K0hy^ hy7/uto^^^;^ 
-k 10-v^h*yryh7 
-fcy-2-*/y#*- k hy7^to^^^/^ 50 



/Ufc'-y^n [2, 2, 1] ^/h-5-xy-2, 3- 
v^/ytfv?^ k N-fc Ko*5/**$/W5 Khy 
7/^oy^^/^-K 1, 8— f7^^y^ 
/utfygM'S K h y 7/^o^^yx/^- h3?o* 

oft****, *a-e*>5^tt2a«±a^*i3*Tffl^ 
[ 0 0 2 2 ] $ fc^is^s^g^^ t ttftu<ommz 

— US. a, a-^f/U-3 ( 5-*J* h^ifOi? 

v. ^r^^7x=/M^y, ^^t^f/vf h^r 

* V, 7^=7, ^W;y ^A-T^y, T'n 
tVUT * y, 7 f f^7^yx ^^ri//UT^y x y* o — 

^y/P7;y, fy^^y, tw^y, tx y 
y, e^^yfc^a^if *>*l5 0 *5>fc**ttfc:tt 

[ [ (2-= hP^y^/U) t^r-y] ^7/^-/U] ^ 

/u7^y^ [ [ (2--hD^yy/v) ;d-*y] #/y# 
-/u] :/ntvyr$y. [ [ (2~- ht3^y^/u) st- 
ar y] #/y#=/y] ^^7$y, [ [ 
/<y^/i/) ;d-*y] ^/i^^/y] y^p^3ryyyr 5 

y v [ [ (2-^hD^y'» 

7-yy, [ [ (2-^hp^yy/H 

-/u] e^y^y, [ [ (2-=hn^y^) 

y] #/y#n/y] ^wfi^y^7^y [ [ (2- 

^Kn^yi^y) #/y#=/y] 7x-l/yi/7 

*y [ [ (2-~ hD^y^u) 
/w] h/^v^r^v. [ [ (2-=hD-<y^) * 
y7-;y^7x-/M^y, 

[ [ (2-^ho^y^H ^^r*>] ^7^-/U] 

7^y, [ [ (2, 6-^h^y^) ^7 

/w^/w] ^f;U7^y, [ [ (2, 6-^ho^y 
^) ^->] ^/P2K=/U] 7^D^7^y, 
[ [ (2. 6-^hP^y^) 
/U] ^^y^7^y> [ [ (2s 

/u) ^/^-/w] y^o^y/w7?y, 

[ [ (2, 6-^-hn/<y^) :*-*->] ^/WjKr: 

/u] 7^yy [ [ (2, 6-^ho^y^) ^ 

*>] f^y^V, [ [ (2. 

^y^u) 3f-^f'>] ->Wf yy*^7; 

[ [ (2. 6-^ho^y^) ^7/^ 

-/y] 7x-yy^7;y s [ [ (2. 

Wtv) ^^y] ^7/u4?-/y] h/^y^r ^ y, 

[ [ (2, 6-^hD^y^) 
/y] y7;;i/7x^/M^y, [ [ (2, 

[[(a, a-^^/y-3, 5-^h^y^ 
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/U) #/U#x:/U>?vU7S>\ [ [ (a. a - 

is/^/U-Z, S-*s* b *i"< i/S?/lO ^^r^>] 
j}?-/U^U tvur 5: V. [ [ (a N 

7^>. [ [ (a, a-$***/U-3. 5-^> h*"> 

/U) ^/U^/V7=U^ [ [ (a, a-v^ 

^-3, 5-^* h*v"OvvU) 

/Hf^US^ [ [ (a. 5-S>* 

7S>\ [[(a, a-SO^/U-3. 5-^h^ri/ 

/u) ^r/u^^/u h/miv^r [ [ (a, 

a-v^fvU-3, 5-S>> h^r->^>^/U) 
W-/^7;/v/7x-/M^y s [ [ (a, a- 
^>^/U-3, 5 -i?* h*>"<VvVu) 

f^f uyy7;y, [ (a, a-^yfvv-3, 5- 

[oo2 3] *%wmj&y>*<D (b) jftaattjutts- 

f±, (A) *£#1 0 OSSa (£^fl*#«^>»» 
» I^UO. 0 0 1-lOIWt*!), J: 5 #4 

L<tto. o 1-1 oSSSff-cfc*. (b) rt^fiW 
S# 0 . 0 0 1 SSSfcfcffl-CfcS <h £JB*>R«*;&s-f-# 
tfi*fc*M\ (B) jft»0tUtt#lO«M*M 

[0 0 2 4j (C) fi£# 

(C) »E-CO»jfiC*l 8 0 

*K ^!)3-m;7/^/^-7/^M 
/ui/T^^/^— r/^Sj?k ^y 3-/^;7/^/p 

tts flttfxf^ya-^ 1, 3-:/n<*VS?* 
-A\ 1. 2-7 , n^V^t-/K 1, \-7*>*sit 
— /K 1, 3 -7* 1. 2-79*sZ>*~ 



/U, 1, 5 — tV^^^- /K 1, 4 -'O'* Vtf* 

— /K l, 3— /K l, 2 -^/^y^ 

/K 1, 6 -^^rl^Vv 5 ^-— /K 1, 5-^^V 

i?*--/K 1, 4 .♦•J-y^ah- /K 1. 3 >*1r 

>v?t-/K 1, 2-~-*1^v^— A> % 1, 7-^ 
/K 1, 2 — -79>*s±— /K 1. 8-2h 
9 9 /K 1. 2-*^#y^^ 1, 9- 

y i, 2-/t>*j*— l, io- 

r^V^t-/K 1, 2— r*V5/d— /K 1, 12- 
10 Kr^V^^"-/K 1. 2-Kf^>"^- A\ 1, 1 
4-Th77*^t-/K 1, 2-fF7T^^t 
— /K 1, 16 .^U^jfr^af— /K 1, 2-^3r 

1, 2-*9 9 s f* > si?*-/U s p^^irVv?^— 
/K 7yvy^yi/t-/K v>v^ p^V* Vi/^h— 

y/wf h — /w/^ifo^T/^=i-/v ; ^xfi/y^i/3 

— /K ^Dt'^!)3-/K h!)xf i/y^ija- 
20 /K h^pf^^!l3-;K 7h7sf^!)3 
— /K 7h77'neuy/!l3-/K ^y^x^yy^ 

/U^J ; u-^iT y ^ ^-/W3i— r/K v/ 

=e/y^/u^—"r/K ^ntvy^yn-^y^f 
T'o^u^^y 3— ^y^f/Px- tvK h y ^i^u 

so y^y^-z^y^f/i^x-f/K hyxfVy^yn 
-/^yxf/ux-f/K hy xfi/y^y 3— /u^ey 
/pf^x- x/K hyxf i/y^j/3-/i/*;yf/u 
31— r/K h y 7^o truv^y 3— /w^ey ^^/w^i— x 
/k hy^otru>-^y =«— /^y^/w^— x/k h 

y :/n fl^Vi/y 3— 7"n tVU^— y^/K h y 7" 
p fi/y^y 3-w ;ux-7/K 7h7xf 1/ 

v^y 3-/^/y^/u:n-7VK ^ h7xfuy^y 
3— /w^-y 3i^-/U3i— f^xfi/y^yp-yi/ 
^y^n tvu^-x/K 7 1 h7xf uy^y 3-/wqe-y 
40 :/?vu:xL-r/K 7h7/pf^yp-/W^f 
/1/X-7/K f h7^Pl^l^y^y 3-/U*/xf-;l/X 
— 7VK 7 F 7 7*0 f D p-/^^p tf/^- 
7VK 7 F7/P ^ l/y^y 3-M;^;l/X-7^ 

&Z<0?9 3-;R/7/^/^-7/WJ ; 
u^i/y 3— /u>?3i^/U3i— r/K ^xfuy^y 3— 

/U^u e/Wxi— r/K v^Ji^UV^y 3— fWy-J^jV 
3i— r/K v^/p fuy^y 3-;Uv?xf /UX-7/W, 
•;7'p l/^/y 3-;k^p t^/l/X-f/K f 
u^^y 3— ivV-f+ivx-—- r/K h yxf i/y^y 3 
50 -/Uv?>^/U3i— r/K h y 31^ i^v^y 3-/^^3: 
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DtVy^!)3-;Uv?^f/ux-f;K h y T'o ^ 
^y 3-/1^31^31— tvk M^otf UV^y a — 
/1/v?7'd f/v^:— 7Vk h V ^c* tW^y a— /W^y 
f/ux- r/K r- h7^f 3— /ui/yfvvoi— 

r/K 7 1 h7^f^^!/ a— /ue/ai^yi/ai— fvK r 

— /Uv?m?vV3i— t/k rh^n fuy^jj 3— /i^ 

/Uji— r/uft ¥<D? y 3 — /u^T^A*— ; r ASUS 
#J ; S/mf-uv^y 3— /i^y y^/u^— -rATir^— 

k i^xf i/y^ >; 3-/^ / 7^d f/ux-r/urtf 

- K i/^n t>y^!i y f /Px-r;P7t 

k f l/y^y xf /wx-f^7 

ir-r— k v^/o y a -/^y 7"d f/ux-f 20 

/uTirx— k ^Dt'uy^y^-Myyf/ux- 
TvKTir-r- k h y ai^U^y =i-;^y>f/vx 

-Tv^rirx— k hyxf 

31— ^/vr-fef 1 - hx hyxfi/y^^-z^y^n 
fcVioc— TVi'Tirx- k hyxfyy/yn-/^; 

^e-y r/UTir-r- k h V 7* fu-v^y 3 

— /we/ aifvu:*— r/wr-fex- k h y zfv ei/y^ 
ya-«;^D^x>fm7-K hyype 

l/^^y ^-/^y /ux-f^rtf"- k rh7 30 
xf i/y^i|3-;R;yf/ux-r/i'7t7- h> r 

k r h7xf i/y^y 3-/w : t;/nfcVi/x-f/i'7 
•fex- k y hy^u-v^y 3~/^y^/ux-f 
/ur-fe-r- K 7h7^ei/y>ry3-w^f/i/ 

x-7^7t7- k X h77'o t'u-v^y 

ai^/u^-x/i'r^r — K_r F7/of^y 3- 
t'd tvi/x-f/vrtf - 7h7^t>y 
y 3-/^ey ^^iv^^ivr-^y— h^^y = 

y 3-^7*^— K ^ne , uy^ya-/^Tirr 
- k i^^u^y n-yu^r-tr-h, ^oeu 

rirx-k hy7'pt p ^y3-/^rt7-h, 

r hy^^u^^y 3-/i/^7tr- k 7h7^t' 

y^yp-/K 1, 3-^n/<^v?^-- /K 1, 2-7" 
^^yf;^J/a-;k hy^fn-zl/T'o/'? so 



/k i/j^u-v^y =*-/k v?^Dtruy>/y 

h y^u^y hy^nfuv>ry =2-/k 

c^m^u^y 3— /i^ey yy/nn-rvk i^nf-U'V 

i/y n-/^;xf;UX"7/K v^^uv^y 3— /U 
^tyyD^x-f/K v^ai^U^y 3— ji^rjy^- 

/n— tvk i?/D f i/y^ y 3-/^ y > f /ux-f 
/K v?yp tvy^y y xf /ux-f/w, 

Dfi/y^y3-/Ry7'Dt p ;i'X-7;K ^ntfl/ 
V^y 3-/R^fyPx-7/K hyxf L^y^y 3 
-/p^y^f/ux-r/K h yxf uy^y 3— /i^ey 
jc^/uai— r/K hyxf uy^yp-wyT'pe/P 
31— r/K h yxf i/y/y 3-/^y/f/px-7 
/K hy/p fix^y 3— /i^ey yfvucn— fvK h 
y /p t'yy^y n-;u^y xf /Ux-f/K hy^n 
fu^y 3— /uqey tVux-7/K hy/ptfu 
>-^y 3-;vqey y^/n— x/K v^xfi/^ji 3— 
/u^E-y y^n-x/i-rirx— h, v/xf yy^y 3 - 
/neyafvioc— x/WTirx— k ^ifi^^ila- 
yu^ey tVn— r/i-Tir-r— k v^^u^y 3 
-yu^ey /ux-7/^7tf - k ^ofi/y^y 
3-zu^yy fvnc— r/^r-t-r— k t'i/y^ 
y 3— /i^y xf;ux~7/t'7t7- k i/T'n fuy 
^y 3-/^y /p e/Px-f/UTtf - ^oif 
i/y^y p-z^yyf/ux-f^tf - k h y J: 

7i/y^j)3 — ^ y y f;ux-7/L'7t7- h % b ] J 
31^-uy^y 3— /u^-yai^/n— r/uTirx— k h 
]jxf uy^y 3-yu^ey T'n t'/ux-7/u7tf- 
k hyxf uy^!) 3-yu^yy^/wni-x yur-fe-r- 
— k h y / p fuy^y 3-;^y y f /ux-f 
irx-k hy/n fi/y^y 3-/^y3i^/U3i-x 

^7t7- k hy^p^i/y^ys-wy/pf/u 
31— r^r-fex-h, h y 7*0 euy^y 3-/^7/ 
f/ux-7/i'7t7- k 31^-i^v^y 3— /wv?r*tr- 
-h, ^nei/y^y 3~/u^r-fer~Ks '^xf i/y 
^y3-/ue/r-fer-h. ^3 truv^y 3-/^r 
t7- hy^u^y zx-sui/T±T- h, hy 
td-uy^y 3-/1^7-*^- h u^t 

[0 0 2 5] (D) 

(D) 0L»fts 6 0 

t:^TO^J-Cfc?). «*tfn i^^^ i 

>s n-^f-Vx i n-^:/*>\ i — 

i-^^^, ^n^^f-y, y^-/W>^3^ 
3i^/^^^(D^#^{Mc^^® 

^0/<y-^ n -y^y- /K j-^y-^ se 



(12) 



#$2 0 0 1-5 5 5 54 



21 

c-y^y-/K t-^#y— /K n—o-^y-zK 

i-^^^y— /K 2-yfvv:/*y— yK sec-'* 

yK n — ^f;-/^^)^y7;^-/^Si ; 7i? 
h>> y ^vl^^yL^r h>\ y^-n-T'oeyu^h 

i^-i-^Why, hy^f;Mfyy, y^ 

D^i^-yv. y^/W->^n^^rihy 2, 4 to 
— tvK 2-oc^/U^^fi//U3i— x/K ifuyt^ 

h\ i; 2-^f^mi/F\ my^, 4- 

ra—zU^ey acf-yWJ.— r-/K ^xfUV^ y =z— /U>? 

tvy^y yn f/ux-f/K fh7t Kd 20 

77^ 2-/f;Vf h7k Ko77^x-f/^ 
/K i -7^ tVK R»-n-^/K i 

/K ^y^-<^^/K 2 -^yK/fvK T 

•feMMM^vK 7th^xf/K ^K^i-V^y 

/vx- r/K Siyp^i^y^y yi^ey^/ioi- 30 
^^-n-^/K H®y^/K H&^yK 

3-y h^y^u^ntr*-*- k 3-^ 

T\ y^y— /K ai^y— /K n-7'p/V-/K i~ 
7*n/<y— yK n-^y— i-T^y — /K se 

c-^y-/K t-^y-/K y fvi^^yu^ > 40 

/r h ^> it^/ur h V, y *yu- i -y^u^r h >\ 
y fvl*- n — ^fvU*" h V, :x^yU- n -^/^ b 
y n -^3rWl"5r h y x S*- i -T^yt^ h 
V. i/^o^t/^ y^/Ui/^o^^r^y 2, 
4-^^^^i^^, ^^uv^^y 3-/U^y y ^-/Ua: 

i/y^ya-zi/^xf/ux-f/K ^^1/^1)3- 
/^/^f^x-f/K ynfuy^ya-z^/xf 

tvK 7*of^y^y =1— /u^ey £VP:x— r 50 
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yU % Kffi^^/K Sm-n-T'crfcVK i -7'n 

f/K m&-n-7^/K mm- i -:/*7K s 

e c-^/K ^K-3-y h^r^^/K &&y^ 

^v?vk ss- 2 rirh^&yf- 

/K T-feh^^/K It&^u^y n-yu^eyy 
7VK S^yn t'uy^y a-M/^f/l/x-f/K 

ei/y^y =— yue-y zcfvi^-rywr/n e*- 

*7K ?L&y?vK fL&^cfvK -raV&^fvK 3 
-y h^r^y f-yUT^D tT^-*— k 3-3i hSrv'^yW 

r^^fllSfe5^tt2S^±$r^LTffiffli- 

[0 0 2 6] U&M*<D (C) (D) &fMkBM 

^11, (C) : (D) = 5 : 9 5 - 5 0 : 5 0 (MR 
it) Xh*>s J:9»*U<tt (C) : (D) =8 : 92 
-4 5:5 5 (SSJt) X-hZ> 0 (C) /8#ft#5%* 
mxh 5 t M^Sl^^+^ft HI ft . (C) 

s o %^a^.-5 tmi<om$m*£ik-tzm& 

[0 0 2 7] (A) &.&&to*imi-Zmz.ft. ±!EO 

(c) *»*J:tf (d) ri^t>u<Wtv%rtbd*-*<o# 

[0028] **wu:*5^r, BBg*fflaja*«^)«»* 

1 0 0X:^T<or/^^-/^<O^Ri>K 2 oii%ot, 

BTOT^a-Wt ±B (A-l) *»ftfeWi (A 
-2) ^<0**^*5i:r«8'&O|R(c±i:<54a^^*> 

5, W£R&2 0MR%SIT, &*L<nSMR%Sl 

[0 0 2 9] *«nonSAffiiBA«lt. S ^lwTI20 

j-^hyiLttt, r-fe^r-trh^ 2, 4 — ■ 

^ihV^V, 2, 4 &9W*>s 3, 5-^ 

2, 4-*^*^*^ 3. 5-^^ 
V^^, 2, 4-y^v?^->. 3, 5-y^-V^3h 
V, 5~y^yu- 2; 4 2, 2, 

6, 6-rh7y^yV-3, 5 — -ftsVlrl', 1, 
l f 1, 5, 5, 5-^^7/U^-n-2 f 4-^^ 

ssasic^tLTii^o. l-ioogfign, #£u<n 

0. 2-8 0fifta^*5H"C*>5. -OJ:5ft«5B*C^ 



(13) 2001-5555 
23 24 

-*J4r b^&mtattitf. -&<mft&fc&t>mt>M Dn^) ^-if/K fuy^y 
fcitfc, KJg^fflffl^oafeK*&-tt*^0#14^ffi (1.1,2.2.3.3 — ^t7BD^yf/H r 

Ti"5*5tn*s/^*tr\ (a) /£ /k ^-7op k^vvkx/^vk-j- h y i , i . 

#<nj)u?kfrm^ t6G&&®\zmm+zz t tw* u\ 2.2.8.8.9.9.10.10 -r# kx* > n 

[0 0 3 0]^^||*DM 1.1.2.2,3.3 Wopt*^ 7/^n7 

tt*J4ifoj*^S:SHlDU"CtJ:v\ «-< K*tf!J*4 ^07/^7^=^3-5;^ 7/i/to7/^ 

fc#ttLfc#«»"C*>!K ¥^)^5-3 0m 10 #y /-/K /<-7/^n7/^7;U3^ 

^L<lilO-20mMs l»»iWM0-4 ->U-h, 7 y»X7/l'*/t'K*x^**rr 5 £ t » 

om%%m&<ni><DVhZo z<dXo^. -?#5 0 ztib<omm^ti,xn, bm-ioo 

})*b LTtt, 0»;ifi. Blfbflf (#0 at. O, BM-l IOO (£JLb, BM Chemieth 

->0->y *//P*iJ:^y/B/V-A/$/J ; fig IK) , p<#77 F 1 4 2D, HF172, I^F 1 7 

JflWfcJ*I« OR) if. ^*/Kfcifd5«lf t>tlZ. = n 3. RF 1 8 3. f^F178, RF 1 9 1 % f^F 4 7 

<< KfltTVi'S-rfcl/Ctt. B*ft*X« («) 107/u 1, (£XJb, «*) «) > 707 

^^-y/U5 20, m 0 0, (120 0 ; JHBF^tW^ -KFC-170C, FC-171, FC-430, F 

(») mor^si-* vr—s^ r/u^y/u c-4 3 1 om±, as^y-^ (») ) 

li. «*.ff. jKyr/^U^^-f K»5S«r*-r5{K 20 LTtt, flitfh-i/i/ya-yDCSPA, l*0DC7 
«*»iS*:»t-^fc*», fcT=./U7 S PA, HSHllPA, ^ S H 2 1 P A, I3JSH28P 

ft, (^^) T^y/^M-^*. 3?fS^=/Wfc^, A. I^SH2 9PA, i^SH3 0PA (£A±, h-t"> 

fyKji^- jKy^u*, #yr$^^K. ^yry y=r-v m m , tsf-444 0, tsf-4 3 
-uy, #y7^K, #y*y*-ry^, tfy*-*-^ 00, tsf-444 5, tsf-4 44 6, tsf- 

7/-/K ^ySJRm-frflcft^Sr^fSiidS-CtS. 4 4 6 0, TSF-44 5 2 (81, «?'>^-y 

^yr/^yy^v'K^Msm ^7yS 3ftr ^ y«tt#y ? ; # Jafi/w 5 y« 

y^yxfuy7!>y;n-f;K #y *-*$o^-u * 0 

y^rry^x-f/K #y ^^^v^wa-^ [0031] *&fn<D!^&mm&to<D±mm&m& 
-f /i4©*y ^^r^*-^ ; »K 9*un, 2-3omi:%-c*>D, ffi^iWi^ 

y *>^x L/y n -^f^7 ^ - /i^c—r/K #y CT®S:B^$ix5o art»o±H*5>»«* s 2 - 3 0 

tti/xL? U n - y =/U7 * rA4fG># ]) * fi&%-Cfc54, M0IR»P>3&ffl4S*!K 

^ya-^7^-K JKPif^ya-/^ [0 0 3 2j #»E<0iBi*«J*, 3y^x/\ Si 

^rTl^-h^OTKy^uy^y si-A^st^A* 02 5>^'\ S i N(>3iyN^^(OS«-|c:&#-r^^lw 

a^W4 urn, ±»*s±xmm<D'j>*< ti>® &b£<o&m^gt&m^btiz 9 

n^O<^lC7/U*nr/^^*fctt7y^nr^^ [0 0 3 3] C <Dg£tf«f?fi, ftj®M^4 LT, 10^ 

^«*«T5{k*««rffiilc^i>-5widS-C#-5. *0 !? "CJScF 0. 0 5-1. 2E&*) -ei2J?£ 

*W!iLttt, 1.1.2.2-r h77DDt^f/P 0. 1-3 iimmm<Dm&*J&!&i'ZZttfT*%Z>o Z 

(1,1,2,2-f F77DP/ae/H ^-x/K 1. OSL «a-Cftil)W-5*\ *>5^d:8 0 - 6 0 0t:gS 

1 , 2 . 2 -f h 7 7 n □ f /^^-y/Ux-f/K * <DfcgX\ a*. 5 - 2 4 0 5>gS^LTftjSi"5C 

^ifi/y/ya-/^ (l,i,2,2-fh77D 4lcJ:!3. ^?^K*fcf±g*K^o|ft||W*:»dW- • 

n^/u) x--r/K ^fxfuy^y (i, 6Clt^l?#-5 0 wO^O^DfR^Si LT«, *7h7' 

1.2.2.3.3 — ^f7BD^W) r/K ^ u-h, t-^y, ^r-^^^ifSrttffl^^ t^ffl 
^^^ot^U^^ya-^^ (1.1.2.2-r h 77 so aD»#H«t LTfl, *^T. 7/^3* 
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[oo3 4] z<D£?\zi,xn btizgwummn. & 

^7AL'X DRAM. SDRAM, RDRAM. D 

-rdram* ^<o^»^mMnmm. *m#m 

5, 

[00 3 5] 

[hikw urn jt*«***f-c, *am**h\zMt 

ib5;i:^U^5 8 3Bfc«+iw*3ttSB*J* 
6. 

[0 0 3 6] Hmy^-^F* (Mw) 

- (gpc) fetcj: Day^U3t e 

Sfcfsf : r h7t Ko77y*8KtLtttfflU AD7)<# 
#Wfr»lg*r* 100ccOfh7tKD77y|:g 

SPLTBBLfco 

git : *H**-^-Xtt«OKjaKa^»a^ °^ 
h^yA 5 0-C ALC/GPC) 

#7^ : BgftimX ((*) K^SHODEX A-80M 
(SJ5 0cm) 30 

MM*: 4 ox: 

: 1 c c 

[0037] tmm& mm 

ls=—*-%m^X. EHEttl, SOOrpm, 3 0fj> 

oft#-cara#ufc. kh-07 ot-cs 

"»BrW0'trS»IB«S*:WIU S6fc4 0 0«C 

roo3 8] gBwrofaa «Wbtf*&»B 

^^-^-iffl^X. IHteSSl, 5 00 rpm, 3 0g> 
O^^tMlt h^I^~h±-C7 0*CT3 
£Wk 2 0 0t"C3£Wa«fclH»U S&fc^OOt; 

fco »6*ifcS«*r«^»* (ft) WWTo9if^ 
«fglEMD-WA 1 0 0 0 SfcJBlvc4 0 Ot:*-tfHJ 
*L»*Lfc;tf**M£Lfc. «at^ft*CVD^J: so 



9#rit*ftfcS iOiBiJfcttU TIBMi-CfMIL 

O ;H0lt^»scVDK:j:9*rt*ixfcS i0 2 jgiW 
T 

x ;BWUf^**CVDfeJ: 9JMt£*lfcS iOiBfc 
fix* 
[00 3 9] Egg 

V=i-#— trJB^T, Hfiftl, 5 00 rpm x 3 0# 
*>*f*T«-Cfc*Lfc. h^U- h±T7 Ott-3 
2 0 0^-^3 5>raS«SrftJ»U S&fctfOO'C 

/Co »b*Lfc»«Jblcr^5=i!>A*:j|S»U 
MSfi^MLt B**l*« WH • ta-uj/ 
y*-K «*) 6 4 5 1 B«t*5j:t;H'P4 

2 8 4 yLCR^-^-fflk>t, lOkH 

[004 0] « 1 

7^3 0 8. 5 gt7h7^h^7V9 6. 5 g <t 
0. 9 5g&« /Dl^I/y^ya-^/^f/l/x-f 

^7)C8 4 g £ 2 ^IH^ItTSft^S&dP Lfco *<DfL 6 

-fvus 9 5 gtau 5 o'cr-steR^t)^^/"- 

A'<r£trMK«r 5 9 5 g x/<*i/->3 ^"CBfeSU S 

7, 8 0 0T^ofCo 
[004 1] *J*« 2 
^tA , 7^77^3 t f , t> t^bl) * h*is*> 
7^308. 5g^fh7^h^7y96, 5g£ 

7'd euy^y 3-;i/*;xf/i/x-f/u5 4 5 g i:|g 
tr«»S*/t-f *vS58Wc4 2 g*2tf|»j&MtT8«fc: 

ait 6ot:-e2#(B£as*-«rfcot,, k 

y 3-«;if/Vx-f^5 9 5 gtrtttDU sot 
T»S*a»&* */-***tr**t:5 9 5 g*/<#u 
-S/gy-flteSU RJS»©Sr»fc 0 w^J:5icLT# 
bnfc«*«#0»JI¥l*«^*fl, 3, 2 00t^ 

[0042] mm 1 

#*m^6ii*fiaflW>l 0 0 gKM^WV^ 
y =i-/U^V 3i^/P3:-r/U 16gd:SI-L85 (Z 
•Hb¥XH («0 B) 0. 2g*IUDU H-^«^L 
fco 0. 2/im?La07 i 7o>'B7-</^--e^iaS:fT 
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UR0*tt*|*5. 4GP a tjS«tt8glCflS:ft.TV> 
fc. ttK©BWUf*i*»fcUfci:£*, CVDKJ: 



5. 2. 4 3i#*fcffi*>WMM&r*Lfc. 
(0 0 4 3] HJS#|2~6 

[0044] 



* 
m 








(GPa) 


mm* 
*a 


mm 


i 


CDioog 


SI.L85 0.2g 


16g 


5.4 


o 


2.43 


2 


R £ « 

@100g 


B7x=Wfc:!M 
f 0.2g 


5 

16g 


5.7 


o 


2.49 


3 


@100g 


=>vj7*v 0.2g 


16g 


5.2 


o 


2.48 


4 


k * & 
(Dioog 


SI-L85 0.2g 


16g 


5.8 


o 


2.47 


5 


®100g 


SI-L150 0.5g 


*l-7WVt-\ 16g 


5.3 


o 


2.44 


6 


© 


*]7*y 0.2g 


7~t 8g 


5.0 


o 


2.49 



[0 0 4 5] JH6«7 

Mfl i T?»&ftfc»5*© ioog{:hyxf^ 

11 3-/^yxf^x-f ;H 6 g t S I - L 8 5 (= 

tHMti* (tt) M) o. 2gt7t^rthy4 g 
» fctufcadt*** tr^a - h ft-ev y = v fragile 

6, CVDlCfcD«/fc$;ftfcS iOjRKTfcfiWMH* 
irffHSLfctr^ 2. 4 2t##tfi^R«*Sr*L 
[0 0 4 6] |5ffi«8 

Gf&W i -e»e>*tfc»t«© i o o g \z b V =r 

y xf/ux- 7Vi* l6gi:SI-L85 (= 

(MO 90 0, 2gi3S#*gjfc2, 0 0 
0^yxf!/^y 3 -;H 0 g£gxaQL+#«#L so 



1t* 0. 2/ i m7L^^7 1 7n >»7-<^-T?5a*:fT 

MM>W»tt5". 1 GP a JrMMft&SlzftftT^ 
fM«^MtL)ttw^ CVDfcJ: 

[oo4 7] mm 9 

i t^n^asae® 1 o o s k h y xfi,y^ 

y =— /i^y x^fx— 16gtSI-L85 (H 
grffc^lg (MO W 0. 2gfcSS$H-S#S)4, 0 0 
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